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Verification of the optimum crown shape effect of urban trees creating urban
cool spots
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Tree planting in urban spaces is one of the most popular countermeasures
against urban warming. This study aims to examine the influence of differences in branch height,
tree crown width, and leaf area density on the thermal environment in a pedestrian space using
unsteady radiation and conduction simulations, and non-isothermal CFD simulations.

The tree canopy model, was used to reproduce the following effects: (i) aerodynamic effects of
planted trees, (ii) shading effects on short-wave and long-wave radiation, (iii) production of
sensible and latent heat from plant canopy.First, unsteady radiation and conduction simulations were

performed and spatial distributions of MRT were compared for each case. Second, non-isothermal CFD
simulations were performed for each case using a revised k-¢ model. Finally, using the results of
unsteady radiation and conduction simulations and non-isothermal CFD simulations, SET* was
calculated for each case.
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